The genus Microbispora was proposed by Nonomura & Ohara (1957) . This genus has been classified in the family Streptosporangiaceae (Goodfellow et al., 1990) , which is composed of 14 genera, namely Acrocarpospora (Tamura et al., 2000) , Herbidospora (Kudo et al., 1993) , Microbispora (Nonomura & Ohara (1957) , Microtetraspora , Nonomuraea , Planobispora , Planomonospora (Thiemann et al., 1967) , Planotetraspora (Runmao et al., 1993) , Sinosporangium (Zhang et al., 2011) , Sphaerisporangium (Ara & Kudo, 2007) , Streptosporangium (Couch, 1955) , Thermoactinospora (Zhou et al., 2012b) , Thermocatellispora (Zhou et al., 2012a) and Thermopolyspora (Goodfellow et al., 2005) .
Most members of the family have cell-wall type III (Lechevalier & Lechevalier, 1970) , whole-cell sugar pattern B or C (Lechevalier et al., 1971) , fatty acid pattern 3c (Kroppenstedt, 1985) , major menaquinones MK-9(H 0 ) MK-9(H 2 ), ) and/or MK-9(H 6 ), and phospholipid type IV (Lechevalier et al., 1977) . The genus Microbispora comprises, at the time of writing, eight species and one subspecies with validly published names: Microbispora rosea (type species of the genus; Nonomura & Ohara, 1957) , M. rosea subsp. aerata (Gerber & Lechevalier, 1964) , M. amethystogenes (Nonomura & Ohara, 1960) , M. bryophytorum , M. corallina (Nakajima et al., 1999) , M. hainanensis (Xu et al., 2012) , M. mesophila , M. siamensis (Boondaeng et al., 2009) and M. thailandensis (Duangmal et al., 2012) . The morphological features of strains in the genus Microbispora are characterized by the formation of longitudinally paired spores on aerial hyphae or short sporophores, except for M. mesophila and M. thailandensis that bear monospores on aerial hyphae. M. mesophila was originally classified as Thermomonospora mesophila (Nonomura & Ohara, 1971) and was then transferred to the genus Microbispora by Zhang et al. (1998) based on phylogenetic, chemotaxonomic and phenotypic properties. An actinomycete, strain N74 T , was isolated from soil samples collected in a tropical limestone cave (Khao No-Khao Kaeo) in Thailand. This strain showed highest 16S rRNA gene sequence similarity to M. thailandensis NN276 T (99.3 %) and M. mesophila JCM 3151 T (97.5 %) and was observed to produce single spores on aerial hyphae. Phylogenetic analysis based on 16S rRNA gene sequences indicated that strain N74 T , M. mesophila JCM 3151 T and M. thailandensis NN276 T formed a stable, distinct lineage cluster together and separated from other members of the genus Microbispora. In this study, the taxonomic position of strain N74 T was determined using a polyphasic approach.
Multilocus sequence analysis has been used widely to retrieve taxonomic relationships and to provide species and supraspecies (generic, family) discrimination (Azevedo et al., 2015; Gevers et al., 2005) . This method has proved useful in studies of actinobacteria (Curtis & Meyers, 2012; Pan et al., 2015; Tamura et al., 2012) . In this study, four housekeeping genes, atpD (ATP synthase F1 beta subunit), gyrB (DNA gyrase B subunit), recA (recombinase A) and rpoB (RNA polymerase beta subunit), as well as the 16S rRNA gene, were examined for use as taxonomic and phylogenetic markers in the genus Microbispora to clarify the positions of M. mesophila JCM 3151 T and M. thailandensis NN276 T .
METHODS
Strains and maintenance conditions. The type strains of nine species of the genus Microbispora were obtained from the Japan Collection of Microorganisms (JCM), Biological Resource Center, National Institute of Technology and Evaluation (NBRC), and the German Collection of Microorganisms and Cell Cultures (DSMZ). Strains were cultivated using the media and growth conditions recommended by the culture collection centres and maintained as mycelium or spores in 20 % (v/v) glycerol at 220 uC and as lyophilized cells for long-term preservation. Strain N74 T was isolated from soil of a tropical limestone cave situated in Nakhonsawan province, Thailand. Soil suspensions were irradiated with microwaves according to a modification of the method of Bulina et al. (1997) , serially diluted with 0.85 % (w/v) NaCl and spread on humic acidvitamin agar (Hayakawa & Nonomura, 1987) supplemented with nalidixic acid (25 mg ml 21 ) and ketoconazole (100 mg ml 21 ).
Cultural and physiological characterization. Cultural characteristics tested were determined after incubation for 2 weeks according to the methods recommended by the International Streptomyces Project (ISP) (Shirling & Gottlieb, 1966) , as well as examination of growth on nutrient agar, potato dextrose agar and Czapek's agar. Colours of aerial and substrate mycelia and any soluble pigments produced were determined by comparison with chips from the Colour Harmony Manual (Jacobson et al., 1958) . Morphological characteristics were observed using light microscopy and scanning electron microscopy after 1 month of growth on ISP medium 3 at 27 or 28 uC. Physiological characteristics, such as growth at different temperatures [5-50 uC, using a temperature gradient incubator (Tokyo Kagaku Sangyo)], pH values (3.0-11.0 at intervals of 1.0 pH unit using biological buffers: bicarbonate/carbonate buffer, citrate buffer and phosphate buffer) and NaCl concentrations (1-5 and 10 %, w/v), were examined on ISP medium 2 as the basal medium. Utilization of carbohydrates as sole carbon sources at a final concentration of 1 % (w/v) was investigated on ISP medium 9 (Shirling & Gottlieb, 1966) . Acid production from carbohydrates and decomposition of urea were studied using the methods of Gordon et al. (1974) . Hydrolysis studies were performed using the methods of Gordon & Mihm (1957) and Gordon et al. (1974) . Enzyme activities were determined using the API ZYM test kit (bioMérieux) according to the manufacturer's instructions. Nitrate reduction was determined as described by Gordon & Mihm (1957) . Catalase activity was detected based on the production of bubbles after the addition of a drop of 3 % H 2 O 2 . Oxidase activity was determined from the oxidation of tetramethyl-p-phenylenediamine.
Chemotaxonomic characterization. Biomass for molecular systematic and chemotaxonomic studies was prepared by cultivation in yeast extract-glucose (YD) broth for 10 days at 27 uC and 210 r.p.m., harvesting by centrifugation and freeze-drying. The isomer of diaminopimelic acid in the cell wall was determined using the method of Hasegawa et al. (1983) . The acyl type of the muramic acid in the peptidoglycan was determined using the method of Uchida & Aida (1977) . The whole-cell sugar compositions were determined according to Staneck & Roberts (1974) . The phospholipids in the cells were extracted and detected by two-dimensional TLC according to the methods proposed by Minnikin et al. (1977) . Menaquinones were extracted from freeze-dried biomass using the procedure of Collins et al. (1977) and subsequently analysed by LC/MS (JMS-T 100LP; JEOL) with a CAPCELL PAK C18 UG120 column (Shiseido) using methanol/2-propanol (7 : 3). Mycolic acid methyl esters were examined by TLC according to the method of Tomiyasu (1982) . Fatty acid methyl ester analysis was performed by GLC according to the procedures of the Sherlock Microbial Identification System (Microbial ID; MIDI, Version 6.0) using the TSBA6 database. The analysis was performed at the Faculty of Science, King Mongkut's Institute of Technology Ladkrabang (KMITL), Thailand.
DNA G 1C content and DNA-DNA hybridization studies. The G+C content of the DNA was determined by the HPLC method, according to Tamaoka & Komagata (1984) on the DNA extracted according to the protocol of Saito & Miura (1963 DNA-DNA relatedness were assayed using photobiotin according to the method of Ezaki et al. (1989) . Selection of protein-coding genes (housekeeping genes) and design of primers. Four housekeeping genes, atpD, gyrB, recA and rpoB, were chosen and evaluated as taxonomic and phylogenetic markers in the genus Microbispora. The selected housekeeping genes were single-copy, widely distributed and located at distinct chromosomal loci. The primers used in this study were designed and evaluated using Primer-BLAST (NCBI primer designing tool; http://www.ncbi.nlm.nih.gov/tools/primer-blast/). The information for primers used is shown in Table S1 (available in the online Supplementary Material). The 16S rRNA gene sequences of all Microbispora type strains were obtained from the GenBank database (http://ncbi.nlm.nih.gov).
DNA extraction, amplification and sequencing. Chromosomal DNA was extracted from cultures grown in YD broth (1.0 % yeast extract, 1.0 % glucose, pH 7.0) using a standard method (Kieser et al., 2000) . 16S rRNA gene sequencing was performed as described by Také et al. (2015) . For amplification of the four protein-coding genes, PCR was set up using a 20 ml amplification reaction containing 1 ml template DNA (w20 ng), 2 ml 10| Taq buffer with (NH 4 ) 2 SO 4 , 1.2 ml MgCl 2 (25 mM), 1 ml of each PCR primer (5 mM), 1.6 ml dNTP mix (2.5 mM), 1 ml DMSO, 0.1 ml Taq DNA polymerase (500 U; Thermo Scientific) and 11.1 ml sterile MilliQ water. The reaction conditions were initial denaturation at 94 uC for 2 min, followed by 30 cycles of denaturation at 94 uC for 15 s, annealing at 61 uC for 30 s and extension at 72 uC for 90 s. A final extension was performed at 72 uC for 5 min. PCR products were purified and sequenced directly on an ABI model 3130 automatic DNA sequencer using a BigDye terminator cycle sequencing kit (Applied Biosystems). Sequence data for the four housekeeping genes of each strain were deposited in the DNA Data Bank of Japan (DDBJ; accession numbers are given in Table S2 ).
Phylogenetic analysis based on 16S rRNA and housekeeping gene sequences. Sequences were aligned using CLUSTAL W within the BioEdit program version 7.1.3.0 (Hall, 1999) . Phylogenetic trees were reconstructed using the neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971 ) and maximum-likelihood (Felsenstein, 1981) tree-making algorithms via the software package MEGA version 6.0 (Tamura et al., 2013) . Concatenated gene sequences of the four housekeeping genes along with 16S rRNA genes were generated by joining the gene fragments as follows (59-39): gyrB (1252 nt), rpoB (809 nt), atpD (922 nt), recA (806 nt) and 16S rRNA (1393 nt). The resulting gyrB-rpoB-atpD-recA-16S rRNA in-frame concatenated gene sequence consisted of 5182 nt. Evolutionary distance matrices were generated according to Kimura's two-parameter model (Kimura, 1980) . The topologies of the resultant trees were evaluated by bootstrap analysis with 1000 replicates (Felsenstein, 1985) .
RESULTS AND DISCUSSION
Strain N74 T produced non-motile, spherical, single spores (diameter 1.5-1.7 mm) with a smooth surface on aerial mycelium ( Fig. 1) as reported for M. mesophila JCM 3151 T and M. thailandensis NN276 T (Fig. S1 ), but in contrast to M. rosea (type species of the genus) which is characterized by longitudinal pairs of spores on aerial hyphae or short sporophores. The morphological features of strain N74 T as well as M. mesophila JCM 3151 T and M. thailandensis NN276 T were distinct from other known species of the genus Microbispora and all other genera in the family Streptosporangiaceae; the genera Herbidospora, Microtetraspora, Nonomuraea, Thermoactinospora, Thermocatellispora and Thermopolyspora produce more than one spore in chains while Acrocarpospora, Planobispora, Planomonospora, Planotetraspora, Sinosporangium, Sphaerisporangium and Streptosporangium produce spores in vesicles. Furthermore, the morphological characteristics of strain N74 T were similar to those of members of the genera Micromonospora, Phytomonospora, Rugosimonospora, Salinispora and Verrucosispora (family Micromonosporaceae) in terms of single spore production, but these genera could be distinguished on the basis of spore development on substrate mycelium and a combination of chemotaxonomic characteristics.
Strain N74 T showed good growth on ISP medium 2 and nutrient agar with pale yellow to yellowish brown substrate mycelium while aerial mycelia were not produced. White aerial hyphae with a translucent appearance on substrate mycelium were observed on ISP media 4 and 5 and Czapek's agar. Brown soluble pigment was produced on ISP medium 2 (Table S3 ). H 2 S and melanin production were negative. The physiological and biochemical properties of strain N74 T are detailed in Table 1 . Other characteristics of strain N74 T are presented in the species description.
Strain N74 T contained meso-diaminopimelic acid as the diamino acid and madurose as the diagnostic sugar in whole-cell hydrolysates. The predominant menaquinones were MK-9(H 4 ) (41 %), MK-9(H 2 ) (38 %) and MK-9(H 0 ) (21 %). Polar lipid analysis showed that the organism contained phosphatidylethanolamine, hydroxyphosphatidylethanolamine, diphosphatidylglycerol, phosphatidylinositol, phosphatidylinositol mannoside and ninhydrin-positive phosphoglycolipids (Fig. S2 ). No mycolic acids were detected. The acyl type of the peptidoglycan was N-acetyl. The main cellular fatty acids of strain N74 T were iso-C 16 : 0 (70.9 %) and 10-methyl C 17 : 0 (11.2 %). The fatty acid profile of strain N74 T was similar to those of M. mesophila JCM 3151 T , M. thailandensis NN276 T and M. rosea JCM 3006 T but differed slightly from M. rosea JCM 3006 T in that the latter also contained C 16 : 0 , C 17 : 0 and anteiso-C 17 : 0 as major components whereas these were detected at v1 % in strain N74 T ( Table 2) .
The 16S rRNA gene sequence of strain N74 T showed highest similarity to M. thailandensis NN276 T (99.3 %) followed by M. mesophila JCM 3151 T (97.5 %). The neighbour-joining phylogenetic tree revealed that strain N74 T formed a cluster together with M. mesophila JCM 3151 T and M. thailandensis NN276 T and separated from the other recognized species of the genus Microbispora (Fig. 2a) . This relationship was supported by a bootstrap value of 93 % and was also found in trees obtained by using the maximum-likelihood and maximum-parsimony algorithms. Levels of 16S rRNA gene sequence similarity between strain N74 T Differential morphological and chemotaxonomic properties between strain N74 T and genera of the family Streptosporangiaceae are given in Table 3 . Mean DNA-DNA relatedness values between strain N74 T and M. mesophila JCM 3151 T and M. thailandensis NN276 T were 29+7 and 42+12 %, respectively. These values were well below the 70 % cut-off value recommended for the assignment of bacterial strains to the same genomic species (Wayne et al., 1987) . The DNA G+C content of strain N74 T was 70.7 mol%.
Partial nucleotide sequences of the atpD, gyrB, recA and rpoB housekeeping genes and the 16S rRNA gene were determined for the type strains of all Microbispora species and for strain N74 T . The length of the amplified fragments was 935-970 bp for the atpD gene, 1266-1285 bp for the gyrB gene, 824-861 bp for the recA gene and 828-970 bp for the rpoB gene. The recA gene fragment sizes of M. mesophila JCM 3151 T and strain N74 T were 1945 and 1899 bp, respectively, longer than the other recA genes and containing a 1000-1100 bp insert in the middle. This result may be explained by horizontal transfer and subsequent recombination, as similar findings were observed in the genus Acrocarpospora (family Streptosporangiaceae) where two out of four species, Acrocarpospora pleiomorpha (GenBank accession number KP293595) and Acrocarpospora phusangensis (accession number KP293594), contain larger (1980 bp) recA genes. Therefore, the insertion sequences of the recA genes of M. mesophila JCM 3151 T and strain N74 T were removed and sequences at the 59 and 39 ends were joined together for phylogenetic tree reconstruction.
Phylogenetic trees were reconstructed from five concatenated gene sequences applying the neighbour-joining, maximumparsimony and maximum-likelihood methods and all the trees showed the same topology (Fig. S3) ; therefore, only the neighbour-joining tree is shown (Fig. 2b) . The results indicated that strain N74 T , M. mesophila JCM 3151 T and M. thailandensis NN276 T were distinguished from the other members of the genus Microbispora as a separate branching lineage. Similar topologies were obtained with the same clade in phylogenetic trees reconstructed from individual gene alignments (Fig. S4 ). Levels of sequence similarity for the four housekeeping genes among strain N74 T , M. mesophila JCM 3151 T , M. thailandensis NN276 T and M. rosea were 90.7-91.1 % (gyrB gene), 79.9-81.0 % (rpoB gene), 94.9-95.6 % (atpD gene) and 89.7-89.1 % (recA gene). Levels of housekeeping gene sequence similarity between strain N74 T , M. mesophila JCM 3151 T , M. thailandensis NN276 T and members of other species in the genus Microbispora are shown in Tables S4-S7. On the basis of their morphological features, chemotaxonomic characteristics and phylogenetic position, strain N74 T , M. mesophila JCM 3151 T and M. thailandensis NN276 T are readily distinguishable from other known species of the genus Microbispora and are distinct from known actinomycete genera belonging to the family Streptosporangiaceae (Table 3) . Therefore, strain N74 T represents a novel species of a new genus in the family Streptosporangiaceae, for which the name Sphaerimonospora cavernae gen. nov., sp. nov. is proposed. Furthermore, M. mesophila and M. thailandensis should be transferred to the new genus as Sphaerimonospora mesophila comb. nov. and Sphaerimonospora thailandensis comb. nov., respectively.
Description of Sphaerimonospora gen. nov.
Sphaerimonospora (Sphae.ri.mo.no.spo9ra. L. n. sphaerae sphere; Gr. adj. monos single; Gr. fem. n. spora a seed and, in bacteriology, a spore; N.L. fem. n. Sphaerimonospora a bacterium forming a single globose spore).
A member of the family Streptosporangiaceae. Gram-stainpositive, non-motile. Globose or spherical single spores are produced on aerial mycelium. Cell wall contains meso-diaminopimelic acid and the whole-cell hydrolysate contains madurose as the diagnostic sugar, corresponding to sugar type B. The acyl type of the peptidoglycan is acetyl. Phosphatidylethanolamine and an unknown phospholipid containing glucosamine are detected, corresponding to phospholipid type IV. Mycolic acids are not detected. The major menaquinone is MK-9(H 4 ). The predominant fatty acid is iso-C 16 : 0 , corresponding to fatty acid type 3c. The DNA G+C content ranges between 70 and 71 mol%. The type species is Sphaerimonospora cavernae.
Description of Sphaerimonospora cavernae sp. nov.
Sphaerimonospora cavernae (ca.vern9ae. L. fem. gen. n. cavernae of a cave).
The morphological, chemotaxonomic and general characteristics are as given for the genus. Grows well on ISP medium 2 and nutrient agar with pale yellow to yellowish brown substrate mycelium. No growth on potato dextrose agar. White aerial mycelium is produced on ISP media 3, 4 and 5 and Czapek's agar. Brown diffusible pigment is observed on ISP medium 2. Oxidase, catalase and nitrate reduction are positive but H 2 S, melanin and urease production are negative. Growth occurs between 22 and 36 uC (optimal growth at 26-34 uC) and at pH values in the range 6-7. The maximum NaCl concentration for Miyadoh et al., 1990) . All data are from the present study except as indicated above. Values are percentages of total fatty acids. -, Not detected. Fatty acids representing less than 2.0 % in all strains were omitted. Acrocarpospora pleiomorpha R-31 T (AB006174) Sphaerisporangium melleum 3-28 (8) (Nonomura & Ohara, 1957) ; 3, Herbidospora (Kudo et al., 1993) ; 4, Acrocarpospora (Tamura et al., 2000) ; 5, Microtetraspora ; 6, Nonomuraea ; 7, Planobispora ; 8, Planomonospora (Thiemann et al., 1967) ; 9, Planotetraspora (Runmao et al., 1993) ; 10, Sinosporangium (Zhang et al., 2011); 11, Sphaerisporangium (Ara & Kudo, 2007) ; 12, Streptosporangium (Couch, 1955) ; 13, Thermoactinospora (Zhou et al., 2012b) ; 14, Thermocatellispora (Zhou et al., 2012a) ; 15, Thermopolyspora (Goodfellow et al., 2005) . Data were taken from this study and the previous studies indicated. For all taxa, the fatty acid type [saturated fatty acids, unsaturated fatty acids, iso-fatty acids, variable and methyl-branched fatty acids (Kroppenstedt, 1985) ] was 3c. +, Present; -, absent. *Whole-cell sugar patterns of actinomycetes containing meso-diaminopimelic acid: A, arabinose and galactose; B, madurose; C, no diagnostic sugar; C, arabinose and xylose (Lechevalier & Lechevalier, 1970) .
Fatty
DDiagnostic phospholipids: II, phosphatidylethanolamine; IV, glucosamine (with phosphatidylethanolamine and phosphatidylmethylethanolamine variable) (Lechevalier et al., 1977) . The description of the species was provided by Nonomura & Ohara (1971) , and the chemotype given by Kroppenstedt & Goodfellow (1992) and our studies. Grows well on ISP media 2 and 4 and nutrient agar. Abundant white aerial mycelium is produced on ISP media 2, 3 and 4 and nutrient agar. Brown to yellowish brown diffusible pigment is observed on ISP media 2, 3 and 4. Growth occurs between 20 and 45 uC (optimal growth at 35-40 uC) and at pH values in the range 6-9. The maximum NaCl concentration for growth is 3 % (w/v). Nitrate reduction is positive but H 2 S and urease production are negative. L(+)Arabinose, (+)cellobiose, D(2)fructose, D(+)galactose, glucose, b-lactose, maltose, D(2)mannitol, D(+)mannose, D(2) rhamnose, ribose and xylose are decomposed but melibiose, myo-inositol, raffinose, sucrose, sorbose, sucrose and xylitol are not. Acid is produced from L(+)arabinose, (+)cellobiose, D(2)fructose, D(+)galactose, glucose, b-lactose, maltose, D(2)mannitol, D(+)mannose, D(2) rhamnose, ribose and xylose. Acid phosphatase, alkaline phosphatase, a-chymotrypsin, cystine aminopeptidase, esterase, esterase lipase, a-glucosidase, leucine aminopeptidase, N-acetyl-b-glucosaminidase, naphthol-AS-BIphosphohydrolase, trypsin and valine aminopeptidase are detected with the API ZYM enzyme assay but only weak activities of b-galactosidase and b-glucosidase and no activity of a-fucosidase, a-galactosidase, b-glucuronidase, lipase, a-mannosidase and lipase. Hydrolyses casein, gelatin, starch and Tween 80 but not adenine, cellulose, hypoxanthine or xanthine. Whole-cell hydrolysates contain meso-diaminopimelic acid as the cell-wall peptidoglycan. Madurose, glucose, ribose and mannose are present as cell-wall sugars. The predominant menaquinones are MK-9(H 4 ) and MK-9(H 6 ) and small amounts of MK-9(H 8 ), MK-9(H 2 ) and MK-9(H 0 ) are also present. The predominant fatty acid is iso-C 16 : 0 .
The type strain of Sphaerimonospora mesophila is JCM 3151 T (5NBRC 14179 T 5DSM 43048 T ). The G+C content of the DNA of the type strain is 71.1 mol%.
Description of Sphaerimonospora thailandensis (Duangmal et al., 2012) comb. nov.
Sphaerimonospora thailandensis (thai.land.en9sis. N.L. fem. adj. thailandensis pertaining to Thailand, where the type strain was originally isolated).
Basonym: Microbispora thailandensis Duangmal et al. 2012.
The morphological, chemotaxonomic and general characteristics are based on those provided by Duangmal et al. (2012) and our studies. Abundant pale-yellow substrate mycelia are well developed on ISP medium 2 and nutrient agar. White aerial mycelium is produced on ISP media 3, 4 and 5 and
Czapek's medium. Growth occurs between 16 and 40 uC (optimal growth at 26-38 uC) and at pH values in the range 6-8. The maximum NaCl concentration for growth is 3 % (w/v). (+)Cellobiose, D(2)fructose, D(+)galactose, glucose, myo-inositol, b-lactose, maltose, D(2)mannitol and xylose are decomposed, D(+)mannose and raffinose are decomposed weakly, and L(+)arabinose, melibiose, D(2)rhamnose, ribose, sucrose, sorbose, sucrose and xylitol are not decomposed. Acid is produced from (+)cellobiose, D(2)fructose, glucose, b-lactose, maltose, D(2)mannitol and xylose. Hydrolyses casein and Tween 80 but not adenine, cellulose, gelatin, hypoxanthine, starch or xanthine. Acid phosphatase, esterase, esterase lipase, leucine aminopeptidase, valine aminopeptidase, cystine aminopeptidase, trypsin, a-glucosidase, b-galactosidase, b-glucosidase and N-acetyl-b-glucosaminidase are detected with the API ZYM enzyme assay but no activity of alkaline phosphatase, lipase, a-chymotrypsin, naphthol-AS-BIphosphohydrolase, a-galactosidase, b-glucuronidase, a-mannosidase or a-fucosidase. Whole-cell hydrolysates contain mesodiaminopimelic acid as the cell-wall peptidoglycan. Madurose is detected in whole-cell hydrolysates. The major menaquinones are MK-9(H 4 ), MK-9(H 2 ) and MK-9(H 0 ). Mycolic acids are not detected. The predominant fatty acid is iso-C 16 : 0 .
The type strain of Sphaerimonospora thailandensis is NN276 T (5BCC 41490 T 5NBRC 107569 T ). The G+C content of the DNA of the type strain is 70.0 mol%.
